


| | | | | [] 2003[] 250 500 563 ~ 571 
Acta Botanica Yunnanica 





HUDDUDUUDUUDUUUUUUuuunuunul 
D000000 


000000000 о 


0000000000000000 00 602040 





ПШШПППШПППППППППШППППППП ю0 000 490000 100000 16 
ППППШППППШПППППППЦШППППШПППППППШППППППППППППППППП 
UUUUUUUUUUU ПП 4=1.1- 1.40 П000000 P=6.3% ~ 43.8961] 
Н, = 0.063 ~ 0.250] 00000 Н, = 0.043 ~ 0.194] B 0000 А =1.60 P = 
37.5%0 Н, = 0.1430 Н, 20.141[] 00000000 720.902 ~ 1.00000 000 Ú 
О Ку 02350 00060 A 0000 пп 00 пп LLB О О 00 0 0 0 0 00 

































































































































































































































































































































































































































































ШШШШШПШ 0253 — 2700 2003005 — 0563 — 09 


Allozyme Analysis of Nouelia insignis and Its Significance 
on Biogeography and Conservation Biology 


PENG Yu-Lan[] HU Yun-Qian[] SUN Hang * 
0 Kunming Institute of Botany[] Chinese Academy of Sciences[] Kunming 650204[] China[] 


Abstract Allozyme analysis of Моша insignis] which is a rare species and monotypic genus endemic to 
southwestern China[] was carried out with 149 individuals in 10 populations] throughout the entire distribu- 
tion of the species by means of horizontal starch gel electrophoresis technique. Eleven enzyme systems and 
16 loci are studied. The results showed that genetic diversity was relatively high in population level as an en- 
demic specie$] A = 1.1- 1.4] P = 6.396 – 43.896[] H, = 0.063 – 0.2500 H, = 0.043 – 0.194]. And 
at species level it was highef] A = 1.60 Р = 37.5%0 Н, = 0.1430 Н, = 0.1410. Genetic identity be- 
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tween populations ranges from 0.902 to 1.000. Е, 0.23950 indicates genetic differentiation among popu- 
lations is high. The genetic diversity of Biyunsi population of Nanpan River valley] SC Yunnan is lower than 
that of Jinsha River valley N & NW Yunnan. Ecological factors especially humidity may be one reason that 
restrict the distribution of Nouelia and influence its genetic differentiation. Nouelia was probably а descen- 
dant from Gondwana[] it was differentiated from diploid ancestor after Tethys retreat in Jinshá] Yangtze[] Riv- 
er Valley[] only а few scattered population dispersal to Nanpan Rivef] SC Yunnan[]. But it could not further 
expand the distribution area for some restrictive ecological factors such as humidity. The results also showed 
that genetic diversity of Nouelia insignis as a whole is high. Furthermore[] the results suggested that the 
populations of Jinsha] Yangtze[] River[] which have higher genetic diversity] should be further protected. 
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Table 1 Sampling localities 
00 locality О О /m altitude 000 number 0000 voucher 

1 0000 Liangshan] Yuanmou 1977 000 270 

2 00000 Hutiaoxia[] Zhongdian 1988 000 311 

3 00000 Ров Panzhihua 1770 10 ПОО 316 

4 00000 Sanchahd] Dayao 1540 22 000 292 

5 00000 Shilongbal Huaping 1130 20 000 297 

6 0000 Songpingd] Yongsheng 1572 21 uum 296 

gi 0000 Beiya Heqing 1988 11 000 312 

8 0000 Лап Dayao 1540 18 000 272 

9 0000 Shiyang] Dayao 1684 12 000 291 

10 00000 Biyunsi Jiagchuan 1988 22 000 367 
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Fig. 1 Dispersal direction and distribution of Nouelid] according to allozyme дата 
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R2 缓冲 液 系统 
Table 2 Buffer system 


电泳 缓冲 液 electrode buffer 凝 胶 缓冲 液 gel buffer 
#1 0.5 mol/L Tris, 0.2 mol/L boric acid, 0.008 mol/L EDTA, pH 6.5, H,O 1000ml 250 ml eletrode buffer, H, O 750 ml 





#2 0.04 mol/L сігіс acid, N -(3-aminopropyl )-morpholine adjust pH 6.0, ЊО 1000 ml electrode buffer: ЊО = 1:19 


Buffer system # 1， 王 中 仁 (1996) #10 稍 做 修改 ; Buffer system #2, -Erpíf- (1996) #12 稍 做 修改 


表 3 电泳 所 检测 的 酶 系统 、 凝 胶 缓冲 液 系统 和 位 点 数目 
Table 3 The enzyme system and electrophoresis data and loci number 








酶 系统 名 称 缩写 酶 代码 缓冲 液 系统 位 点 数目 
Enzyme system Abbreviation EC no. Buffer system Loci number 
KRAANE AN Aspartateaminotransferase AAT ОЗС #1 1 
磷酸 葡萄 糖 异 构 酶 Phosphoglucoisomerase PGI 5319 #2 2 
氨基 肽 酶 Aminopeptidase AMP 3.4.11.1 #1 1 
RRNA Malate dehydrogenase MDH 15171-37 #2 2 
MERMA Malic enzyme ME 1.1.1.40 #1 1 
过 氧 华 氢 酶 Catalase CAT 1.11.1.6 #1 1 
超 岐 氧化 物 酶 Superoxide dismutase SOD 1.15.1.1 #1 1 

茵 草酸 脱氧 酶 Shikimate dehydrogenase SKD 5 #2 1 
а ћи И Д Ж Isocitrate dehydrogenase IDH 11.142. #2 1 

6 - BW Ж Е Phosphogluconatedehydrogenase PCD 1.1.1.44 #2 S 
磷酸 丙 糖 异 构 酶 Triose-phosphate isomerase TPI SIS #1 2 

2 结果 分 析 


参照 菊 科 Ainsliaea (Watanabe 等 ，1992) 和 Antennaria (Randall, 1992) 的 等 位 酶 分 析 
结果 并 结合 酶 谱 的 分 离 规律 进行 分 析 。 酶 电泳 图 谱 见 图 2。 在 所 分 析 位 点 中 ，Amp-1， 
Skd-l, Idh-l, Pgi-2, Sod-2, Sod-3 МЕ ds V А, Aat-l, Tpi-l, Tpi-2, Sod-l, Cat-l, 
Pgd-l, Pgd-2, Маһ-1, Mdh-2 为 多 态 位 点 。4ut-2 不 清晰 ， 不 予以 分 析 。 各 个 位 点 的 遗 
传 多 样 性 变异 见 表 4, TRIS — SERE (遗传 相似 度 ) 与 遗传 距离 矩阵 见 表 5。 





图 2 杭 菊 木 的 4 种 酶 谱系 统 电泳 图 和 遗传 学 解释 
Fig. 2 Zymograms of four enzyme systems of /Vouelia and genetic explanation 
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Table 4 Genetic variability at 17 loci in all populations 











LU N A P H, H, 

1. 0 0 Liangshan 8 1.4 37.5 0.211 0.153 
2. ПО 0 Hutiaoxia 5 1.4 37.5 0.250 0.194 
3. ПП Pingdi 10 1.4 43.8 0.187 0.141 
4. ПОП 0 Sanchahe 22 13 25.0 0.102 0.080 
5. 000 Shilongba 20 1.4 25.0 0.150 0.137 
6. O 0 Songping 21 1.4 31.3 0.152 0.120 
7. ПП] Beiya 11 1.4 25.0 0.244 0.184 
8. 0 0 Jiangdi 18 1.2 18.8 0.115 0.073 
9. 0 0 Shiyang 12 1.4 31.3 0.156 0.137 
10. 000 Biyunsi 21 1.2 6.3 0.063 0.043 
0 0 Species 149 1.6 3159 0.143 0.141 


xU0004000000000000200000000.90D #000000 gsDapnan 


Us 000000000000 


Table 5 Matrix of genetic similarity and distance coefficients 





P 1 2 3 4 5 6 7 8 9 10 
1 x ‚007 ‚000 .023 .048 .056 .000 .018 .017 .038 
2 0.993 Xxx .034 .052 ‚050 ‚061 ‚000 .066 .022 .050 
3 1.000 .966 жж .008 .031 .037 ‚012 .001 ‚020 ‚049 
4 ‚978 ‚949 ‚992. xXx .023 .029 .029 .013 .013 .037 
5 .953 .951 .969 .977 X % % % < .008 ‚035 .035 .024 .099 
6 .946 .941 .964 .972 .992 хз ‚039 ‚037 ‚045 . 104 
7 1.000 1.000 .988 .971 .966 .962 Xxxxx .035 .013 .044 
8 .982 .936 .999 .987 .965 .963 .966 xxx .039 .078 
9 .983 .978 .980 .987 .976 .956 .987 .962 кж .034 
10 .963 .951 .952 .963 .906 .902 .957 .925 .966 з хз 


Below diagonal Ме | 1978[] unbiased genetic identity. Above diagonal[] Nef] 19780 unbiased genetic distance. PO O O O popula- 
uon] DB. B D c1 C] C] C] C] C] O1] 1] |] ] 0000 400 


06 00000 Е—П 
Table 6 Summary of F-statistics at all loci 


П 








Locus Fis Коу Ет 
Ааї-1 1.0000 .0395 1.0000 
Mdh-1 — .5586 .5483 .2959 
Mdh-2 – .6923 .3250 – .1423 
Pgd-2 - .1765 .1414 - .0102 
Me-1 1.0000 .0436 1.0000 
Sod-1 - 1.0000 .0000 - 1.0000 
Саг-1 – .3612 .2962 .0420 
Tpi-2 . 8963 .1949 .9165 
Tpi-1 = .1160 .1399 .0401 
Mean – .3343 .2395 – .0147 
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Fig. 3  Phenogram of genetic similarity for 10 populations 
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